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Description 

Technical Field 

[0001] The present invention efficiently operates and 
controls multiple elevators as a group in response to 
changes in traffic demand, and in particular it pertains 
to an elevator system that reduces congestion while in 
service. 



Background of the Invention 

[0002] In modem buildings, group-controlled eleva- 
tors in which multiple elevators are controlled as one 
group have been installed to operate these elevators. 
These group-controlled elevators are equipped with 
multiple car controllers into which are input data from 
each elevator car and that control the operation of each 
of these cars, and with a higher level controller into 
which are input data from these multiple car controllers 
and call data and that efficiently operates each of these 
multiple cars while accommodating changes in traffic 
demand. When a call occurs on a certain floor, the high- 
. er level controller calculates the time in which each car 
can respond to the aforementioned call and then as- 
signs the car that can respond most rapidly to the afore- 
mentioned call. 

[0003] When such a system, as for instance de- 
scribed in US-A-4 792 019, determines that the higher 
level controller is in service, however, rather than group 
control in the normal mode described above, group con- 
trol in the peak demand mode is performed. All service 
floors (floors on which cars respond to destination floor 
calls initiated on the lobby floor) are assigned to (N-1) 
cars remaining when 1 car is subtracted from N total 
cars. For example, as shown in Figure 3, 15 service 
floors are assigned to four cars (A), (B), (C) and (D), 
when one car (E) is subtracted from five cars (A), (B), 
(C), (D) and (E). The second through the fifth service 
floors are designated the first sector, the sixth through 
the ninth service floors are designated the second sec- 
tor, the tenth through the twelfth service floors are des- 
ignated the third sector, and the thirteenth through the 
fifteenth service floors are designated the fourth sector. 
[0004] Here, when a destination call for floor 7 is pro- 
duced on the lobby floor, since the seventh floor is part 
of the second sector, passengers board car (B) on the 
lobby floor and the car is rapidly dispatched to floor 7. 
Next, when destination calls occur in the order floor 1 4, 
floor 3 and floor 1 1 , cars (D), (A) and (C) are rapidly dis- 
patched in that order to floor 14, floor 3 and floor 11 from 
the lobby floor. Therefore, once the sector service order 
is carried out in the order of sectors 2, 4, 1 and 3 
(2-4-1 -3) in this way, it will subsequently be carried out 
in the same order. 

[0005] Accordingly, when destination floor boarding 
calls occur in the order floor 7, floor 14, floor 3, and floor 
1 1 on the lobby floor, and the next is for floor 1 1 (the third 



sector), the elevators are not able to respond to this call 
immediately because the sector service order is 2-4-1 -3. 
The higher level controller recognizes that there was no 
destination floor call for the second, fourth or first sec- 
5 tors. Passengers wanting to go from the lobby to floor 
11 have to wait. 

Disclosure of the Invention 

10 [0006] It is an object of the present invention to pro- 
vide a group-controlled elevator system in which, when 
a peak demand mode is established during servicing, 
passengers in the lobby will not be kept waiting for a 
long period of time. 

is [0007] In accordance with the present invention, as 
defined in claim 1 , a group-controlled elevator system 
controls a plurality of elevator cars disposed in a building 
having a plurality of floors. The group-controlled eleva- 
tor system comprises: a destination floor input device 
20 for receiving destination calls; a plurality of elevator con- 
trollers for controlling the operation of the plurality of el- 
evator cars in response to the destination calls; and a 
group controller responsive to data provided by said plu- 
rality of elevator controllers such that the plurality of 
25 floors are formed into sectors and the plurality of eleva- 
tor cars are dispatched to the sectors in response to the 
destination calls wherein service is provided to the sec- 
tors in an order that corresponds to an order of the des- 
tination calls. 

30 

Brief Description of the Drawings 

[0008] Figure 1 is a block diagram showing an appli- 
cation example of a group-controlled elevator system 
35 according to the present invention, 

[0009] Figure 2 is a flow chart showing an operation 
in accordance with the present invention. 
[001 0] Figure 3 is a diagram illustrating a group of sec- 
tors. 

40 

Best Mode for Carrying Out the Invention 

[001 1 ] The present invention will be explained below 
with reference to Figures 1 and 2 which show an appli- 

45 cation example of a group-controlled elevator system 
according to the present invention. 
[0012] Referring to Figure 1 , symbols (A), (B), (C), (D) 
and (E) are multiple elevators provided for a building. 
These elevators (A), (B), (C), (D) and (E) are equipped 

so with car controllers (1), (2), (3), (4) and (5) for controlling 
the operation of their respective cars. Car position data 
and car call data are output to higher level controller (6) 
from car controllers (1), (2), (3), (4), and (5), and board- 
ing call data for each elevator are also input to this higher 

55 level controller (6). 

[0013] Higher level controller (6) calculates and proc- 
esses the constantly changing positions and direction 
of movement of the cars, the circumstances of car calls 



2 



EP 0 810 176 B1 



and boarding calls, car load conditions, car departure 
interval conditions, and other types of traffic data to con- 
trol movement of the cars in response to traffic de- 
mands, and assigns the most appropriate cars to floors 
where passengers are waiting. In addition, when it is de- 
termined that upper level controller (6) is in service, it 
performs group control in the peak demand mode, as 
described above. 

[001 4] From congested floors, such as the lobby floor, 
the cars will often be completely filled so that a large 
number of passengers may board. In this case, passen- 
gers at the back of the car may not be able to press the 
destination floor buttons on the car operating panel pro- 
vided at the front of the car because of the passengers 
at the front. Therefore, on congested floors, such as the 
lobby floor, destination boarding location buttons which 
are the same as the destination floor buttons on the car 
operating panel, are provided at these boarding loca- 
tions. When the destination floor boarding location but- 
tons at these boarding locations are pressed, it will not 
be necessary to press the destination floor buttons on 
the car operating panels inside the cars. 
[0015] On the lobby floor, destination floor boarding 
location buttons (7), (8), (9) and (10) are provided be- 
tween elevators (A), (B), (C), (D) and (E). In addition, 
indicators (11), (12), (13), (14) and (15) that indicate the 
destination floor and that can be used when in service 
are provided above each elevator (A), (B), (C), (D) and 
(E). 

[0016] First, when it is determined that higher level 
controller (6) is in service, operation is set to the peak 
demand mode. 

[0017] Upper level controller (6) determines whether 
destination floor boarding location buttons (7), (8), (9) 
and (10) have been pressed on the lobby floor to pro- 
duce a call (Step S^. When a destination floor boarding 
location button is pressed and the indicated destination 
floor belongs to sector a (one of either the first, second, 
third or fourth sectors), it is determined whether there is 
another destination floor boarding call for this sector a 
(Step S 2 ). 

[0018] When sector a has another call, the priority lev- 
el of sector a is tentatively made 1 (Step S 3 ). Next, it is 
determined if sector 0 (one of either the first, second, 
third or fourth sectors), with a priority level that precedes 
sector a, has a destination floor boarding call that be- 
longs to this sector (Step S^). When p already has a des- 
tination floor boarding call, the priority level of sector (3 
becomes 1 , and sector a is determined to be 2 (Step 
S 5 ). On the other hand, when sector p has no call, the 
priority level of sector a is determined to be 1 (Step S 6 ). 
In this way, the priority levels of sectors a and p are 
made 1 and 2 and the sector service order becomes the 
order in which destination floor boarding calls occur. In 
addition, when a car departs from the lobby floor to a 
destination floor that belongs to sector a, the priority lev- 
el of sector p becomes 1 . 

[0019] Initially when the system is set to the peak de- 



mand mode, sector p will be the closest sector to the 
lobby floor. Thus, the destination floor boarding calls that 
occur first can be assigned priority level one. Note that 
cars (A), (B), (C) and (D), which reach the lobby in that 
s order, will be responsible for the first, second, third and 
fourth sectors. 

[0020] Thus, according to the present invention, when 
the peak demand mode is set, the sector service order 
will be the order in which each destination floor boarding 

10 call occurs, so that passengers on the lobby floor will 
not have to wait for a long period of time. 
[0021 ] Various changes to the above description may 
be made without departing from the scope of the present 
invention defined in the claims, as would be obvious to 

15 one of ordinary skill in the art of the present invention. 



Claims 

20 1. A group-controlled elevator system for controlling a 
plurality of elevator cars disposed in a building hav- 
ing a plurality of floors, said system comprising: 

a destination floor input device for receiving 

25 destination calls; 

a plurality of elevator controllers for controlling 
the operation of the plurality of elevator cars in 
response to the destination calls; and 
a group controller responsive to data provided 

30 by said plurality of elevator controllers such that 

the plurality of floors are formed into sectors 
and the plurality of elevator cars are dispatched 
to the sectors in response to the destination 
calls wherein service is provided to the sectors 

35 in an order that corresponds to an order of the 

destination calls. 

2. The group-controlled elevator system for controlling 
a plurality of elevator cars as recited in claim 1 
40 wherein said group controller forms the sectors dur- 
ing a peak demand mode. 



The group-controlled elevator system for controlling 
a plurality of elevator cars as recited in claim 1 
wherein said group controller prioritizes each sector 
in accordance with the order of the destination calls. 



45 
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55 



The group-controlled elevator system for controlling 
a plurality of elevator cars as recited in claim 1 
wherein said group controller prioritizes the sectors 
as an elevator car departs from a floor. 



PatentansprOche 

1. Gruppengesteuertes Aufzugsystem zum Steuern 
elner Mehrzahl von Aufzugfahrk6rben, die sich in 
einem GebSude mit mehreren Geschossen befin- 
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den, umfassend: 

eine ZielgeschoG-Eingabeeinrichtung zum 
Empfangen von Zielrufen; 

eine Mehrzahl von Aufzugsteuerungen zum s 
Steuern des Betriebs der mehreren Aufzug- 
fahrkdrbe in Abhangigkeit der Zielrufe; und 
eine Gruppensteuerung, die auf durch die meh- 
reren Aufzugsteuerungen gelieferte Daten in 
der Weise anspricht, daG die mehreren Ge- to 
schosse zu Sektoren gebildet werden und die 
mehreren Aufzugfahrkdrbe abhangig von den 
Zielrufen zu den Sektoren abgefertigt werden, 
wobei der Dienst zu den Sektoren in einer Rei- 
henfolge stattfindet, die der Reihenfolge der is 
Zielrufe entspricht. 

2. Gruppengesteuertes Aufzugsystem nach Anspruch 
1 , bei dem die Gruppensteuerung die Sektoren 
wahrend einer Spitzenanforderungs-Betriebsart 20 
bildet. 

3. Gruppengesteuerte Aufzugsystem nach Anspruch 
1, bei dem die Steuerung jeden Sektor nach 
MaGgabe der Reihenfolge der Zielrufe mit einer 25 
Prioritat versieht. 

4. Gruppengesteuertes Aufzugsystem nach Anspruch 
1 , bei dem die Gruppensteuerung die Sektoren mit 
einer Prioritat versieht, wenn ein Aufzugfahrkorb 30 
von einem GeschoB abfahrt. 



2. Systeme d'ascenseurs a commande de groupe, 
destine a la commande d'une plurality de cabines 
d'ascenseurs selon la revendication 1, dans lequel 
(edit regisseur de groupe forme les secteurs au 
cours d'un mode demande de pointe. 

3. Systeme d'ascenseurs a commande de groupe, 
destine a la commande d'une pluralite de cabines 
d'ascenseurs selon la revendication 1 , dans lequel 
ledit regisseur de groupes classe, par ordre de prio- 
rity, chaque secteur en fonction de I'ordre des ap- 
peis de destination. 

4. Systeme d'ascenseurs a commande de groupe, 
destine a la commande d'une plurality de cabines 
d'ascenseurs selon la revendication 1 , dans lequel 
ledit regisseur de groupes classe, par ordre de prio- 
rity, les secteurs au moment ou une cabine d'as- 
censeur part d'un Stage. 



Revendications 

35 

1. Systeme d'ascenseurs a commande de groupe, 
destine a la commande d'une pluralite de cabines 
d'ascenseurs, installees dans un batiment compor- 
tant une pluralite dotages, ledit systeme 
comprenant : 40 



un dispositif d'entrSe dedication d'dtage de 
destination, afin de recevoir des appels de 
destination ; 

une plurality de r^gisseurs d'ascenseurs pour 45 
la commande du fonctionnement de la plurality 
de cabines d'ascenseurs, en r6ponse aux ap- 
pels de destination ; et 

un regisseur de groupe, repondant a des don- 
nees fournies par ladite plurality de regisseurs so 
d'ascenseurs de telle sorte que la pluralite de 
paliers soient classes en secteurs, et que la 
pluralite de cabines d'ascenseurs soient en- 
voyees vers les secteurs en reponse aux ap- 
pels de destination, dans lequel les secteurs ss 
sont desservis dans un ordre qui correspond a 
I'ordre dans lequel sont faits les appels de des- 
tination. 
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FIG. 1 
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FIG. 2 
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